Abstract: Two-dimensional (2D) ZnO inverse opal (IO) films were fabricated by co-assembly of sacrificed polystyrene (PS) microspheres and citric acid/zinc acetate (CA/ZA) aqueous solution at an oil-water interface followed by calcination. Their morphologies could be controlled by the surface property of polymer templates and CA/ZA molar ratio. Moreover, photo-detecting devices based on such films were constructed, which showed high photocurrent (up to 4.6 µA), excellent spectral selectivity, and reversible response to optical switch.
Introduction
Two-dimensional (2D) inverse opals (IOs) with periodical porous structures always have large surface area and unique optical properties [1] . Therefore, they have demonstrated great potential in a variety of application fields, such as sensors, light-emitting diodes (LEDs), electrochromic devices, and surface-enhanced Raman spectroscopy (SERS) [2] [3] [4] [5] .
Basically, fabrication of 2D IOs often requires multiple steps: (1) formation of a monolayer colloidal crystal (MCC) template film; (2) infiltration of precursors or matrix materials into the voids of the template film; (3) removal of the colloidal templates by dissolution or calcination. As recently reviewed in detail by Jonas et al. [6] , MCC templates can be achieved by a variety of methods, including dip-coating, spin-coating, slope self-assembly, etc. [7] [8] [9] [10] [11] [12] . Regarding infiltration and replication strategies, evaporation deposition, electrochemical deposition, and solution/sol-based infiltration methods are mainly included [13] [14] [15] . Among them, the solution/sol based method has been widely used for its advantages: low-cost, simplicity, and versatility. To date, 2D IOs with various chemical compositions, including Ag, In 2 O 3 , ZnO, CeO 2 , Fe 2 O 3 , etc. have been successfully achieved through this method [5, 16, 17] . However, there still remain some problems to be solved. For instance, poor regularity and cracks may arise from the infiltration step or the subsequent calcination process due to solution flow, shrinkage, or change in surface tension.
In order to overcome these drawbacks, a novel strategy that uses floating MCCs as templates has been developed [4, 18, 19] . Since template colloids are loosely connected with each other, prior-prepared crystalline nanoparticles can be easily introduced into the interstitial spaces without damaging the template. Floating MCCs can also serve as masks for in situ interfacial reaction to fabricate 2D IOs, including PbS, Ag, and CaCO 3 nanonets [20] .
Oil-water interfacial assembly has been proven to be an effective way of obtaining high-quality floating MCC templates [21] . Very recently, we fabricated Ni x Mg 1-x O nanobowl array photo-detecting devices via the oil-water interfacial assembly of polystyrene (PS) colloids and metal oxide precursors, followed by calcination [22] . However, for the device constructed by Ni x Mg 1-x O, the photocurrent and selectivity still need to be improved.
